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Ankyrin’ Dystrophin
PAGE 1189
b-dystroglycan (b-DG) and the dystrophin-glycoprotein complex (DGC) connect actin to the extracellular matrix, and are
localized at neuromuscular junctions and at regions known as costameres in the sarcolemmal membrane of skeletal
muscle. Ayalon et al. now describe an ankyrin-based mechanism for functional organization of b-DG and dystrophin at the
sarcolemma. They show that ankyrin-G retains dystrophin and b -DG at costameres but is not needed for their delivery to
the sarcolemma. In comparison, ankyrin-B is required for localization of dystrophin and b-DG to neuromuscular junctions
and maintenance of morphology. These findings have implications for disease mechanisms, as the absence of dystrophin
in Duchenne muscular dystrophy is accompanied by a failure of b-DG and the DGC to accumulate at the sarcolemma.
X-Ray Vision on UV-Damage Recognition
PAGE 1213
The nucleotide excision repair (NER) pathway recognizes and repairs UV-induced
DNA photodimers. The metazoan DDB1-DDB2 complex serves in the initial detection
of such lesions and helps recruit the remainder of the NER machinery and the Cul4
E3 ubiquitin ligase to the site of damage. Here, Scrima et al. report the structure of
DDB1-DDB2 bound to a 6-4 photoproduct and present a molecular rationale for
high-affinity photodimer detection. This work provides a model for damage recogni-
tion in chromatin and reveals the architecture of the Cul4 DDB1-DDB2 ligase
complex, which targets histones and repair proteins at the site of damage.
First AID for DNA Demethylation
PAGE 1201
DNA methylation promotes gene silencing, a process important for development,
imprinting, and cancer biology. Active DNA demethylation occurs in vertebrates,
but the mechanisms and enzymes remain unclear. Using zebrafish, Rai et al. show
that DNA demethylation can occur through a two-step coupled process involving a deaminase (AID), which converts 5-meth-
ylcytosine to thymine, and a G:T mismatch-specific thymine glycosylase (Mbd4), which removes the thymine. These results
provide a foundation for understanding dynamic DNA methylation in a vertebrate system.
Silencing Splice Sites in Context
PAGE 1224
The vast majority of genes in higher eukaryotes encode two or more protein isoforms as a result of alternative pre-mRNA
splicing. It has been thought that splicing decisions are dictated by stable RNA-protein interactions that either positively or
negatively regulate splicing at a nearby site. Yu et al. now show that some splicing silencers function only when there is
a choice between splice sites. These motifs alter non-rate limiting steps of splicing, and thus do not affect splicing at an iso-
lated splice site but can cause dramatic switches in splice site choice. Accordingly, regulation of alternative splicing may be
much more dynamic than currently appreciated.
An Alternator for DNA Packaging
PAGE 1251
Viral genomes are packaged into procapsids by powerful molecular motors. Sun et al.
report the crystal structure of the DNA packaging motor protein in bacteriophage
T4, which consists of an N-terminal ATPase domain and a C-terminal nuclease
domain in a ‘‘tensed’’ conformation. They also report a cryo-EM reconstruction of
the T4 procapsid complexed with the motor protein in which the packaging motor,
arranged as a pentamer, is in a ‘‘relaxed’’ conformation. These structures lead to
a model in which electrostatic forces drive the DNA packaging by alternating the
motor proteins between tensed and relaxed states. The motors likely act indepen-
dently, but may be synchronized to act sequentially via the spatial relationship of
each one with the DNA substrate.Cell 135, December 26, 2008 ª2008 Elsevier Inc. 1145
Getting the Knots out of Translation Initiation
PAGE 1237
To initiate translation in eukaryotes, ribosomal complexes attach to the 50-proximal region of an mRNA and then scan to the
initiation codon. Initiation factors cooperatively unwind the 50 UTR and assist ribosomal complexes during scanning.
However, this process is impaired on mRNAs with highly structured 50 UTRs, including growth factors and IRES-dependent
mRNAs. Pisareva et al. identify and characterize a critical factor required for efficient initiation on these mRNAs. The DExH-
box protein, DHX29, directly associates with 40S subunits, and its catalytic activity is essential for its role in initiation. These
findings extend the mechanistic framework for translation initiation to mRNAs with complex UTR architectures.
The Dynamic Dynamin Duo
PAGE 1263 and PAGE 1276
Dynamin is a GTPase critical for membrane fission during endocytosis. Two papers in this
issue elucidate the molecular mechanism coupling GTP hydrolysis to membrane remodel-
ing. Using a newly developed in vitro system, Pucadyil and Schmid show that under
physiological conditions in the continuous presence of GTP, dynamin forms short self-
limited assemblies at the necks of emergent vesicles and catalyzes the continuous release
of vesicles. Unexpectedly, long spirals of dynamin formed in the absence of nucleotide
are unable to mediate fission upon GTP addition. Bashkirov et al. reveal that dynamin’s
squeezing of lipid nanotubes does not directly arise from GTP hydrolysis. Instead, GTP
hydrolysis releases dynamin from constricted membranes, prompting resolution of curva-
ture stress either by expansion or by fission. Hydrolysis also triggers disassembly of the
dynamin curvature scaffold and rewinds it for another round. The results suggest that
dynamin transmits the energy of GTP into cyclic curvature stress, leading to fission in
a stochastic manner.
The Year of the Rat
PAGE 1287 and PAGE 1299
Although rats are the species of choice for investigations of complex physiology, disease, and pharmacology, progress has
been hindered by lack of the sophisticated genome engineering achievable in mice via embryonic stem (ES) cells. Two papers
in this issue have now overcome this impediment. Buehr et al. and Li et al. describe the isolation of pluripotent rat ES cells and
successful transmission through the germline. Key to this achievement was the use of inhibitors of signaling components
rather than positively acting factors. The availability of true rat ES cells will open the door to application of gene targeting
and related genome engineering technologies in the rat, a key animal model for many areas of biomedical research.
Die Another Way
PAGE 1311
Although apoptosis is generally viewed as a programmed mechanism of cell suicide,
necrosis has traditionally been regarded as passive cell death caused by overwhelming
stress. Interestingly, although activation of death receptors by agonists such as FasL and
TNFa leads to canonical apoptotic cell death in apoptotic-competent conditions, cells
may undergo RIP1 kinase-dependent necrotic cell death—termed necroptosis—in
apoptotic-deficient conditions. Here, Hitomi et al. conduct a genome-wide siRNA screen
in mouse cells and identify a set of 432 genes that regulate necroptosis. Further bioinfor-
matics analysis identified subsets that are enriched in cells of the immune and nervous
systems. This study defines a cellular signaling network that regulates necroptosis
induced by the death receptor pathway, and implicates necroptosis as an important
host defense response.Cell 135, December 26, 2008 ª2008 Elsevier Inc. 1147
